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l. ABSTRACT

Thi s engi neering not e docunments three different options for
upgradi ng the Dzero HVAC control system Al three options |eave the
current field hardware and field devices intact and upgrade the conputer
control hardware and software.

. | NTRODUCTI ON

Dzero will be heading into a physics run starting in 2000. This
physics run could | ast several years. The Dzero HVAC systemis an
integral part of climate control and el ectronics cooling. The current
HVAC control systemis based upon a 1985 Johnson Controls System In
order to enter the next long-termphysics run with a solid HVAC control
system the current control system needs to be upgraded for the
foll owi ng reasons.

Sone replacenment parts are no | onger avail abl e.

Systemis critical to operation and gathering of physics data.
System uses 1985 conputer technol ogy.

The systemis difficult, and understood by only a few people.
Johnson Controls does not effectively support this system

The current shutdown at D-Zero provides a wi ndow of opportunity.
The control system should be nore user friendly, allow ng better
coverage by know edgeabl e persons.

The System should be nore dynamic with 2 nodes for AHU 1 & 2.
There are a few systens on the North side of Dzero that could, and
maybe shoul d be added to a control system such as, the WAMJS power

supply, Dzero power nmonitoring equi pnment, instrument air conpressor
systens, etc.

Thi s proposal investigates three options:

1. Replacenent to the next generation of Johnson Controls Hardware and
Software with the Johnson Controls operator interface. FESS

2. Replacenent to the next generation of Johnson Controls Hardware and
Software with the FIX32 Qperator Interface. FESS/ Dzero

3. Replacenment with a comrercially avail abl e Progranmmabl e Logic
Controller (PLC) WTH THE FI X 32 Qperator Interface. Dzero



[11. FUNCTIONS OF THE DZERO HVAC SYSTEM

This system provides climate control for the majority of the D
Zero Assenbly Bl dg. The nost inportant function is to provide
temperature controlled water to el ectronics while maintaining a dew
point in the area that is less than the water tenperature. This
function is critical to the operation of the D Zero detector.

Functions of the current system Listed in order of inportance.

* = |Itenms critical to experinent perfornmance

* Provide 58 degree DCWto platform
* Provide 57 degree DCWto MCH.
* Provide <57-degree water to MCH Liebert air
conditioning units.
* Provide tenperature controlled LCWto magnets and
their Power Suppli es.
* Provide controlled CHWtenp via PWcontrol to HX- 1.
* Provide Collision Hall tenp control via AHU 1.
* Provide Collision Hall tenp control via Fan Coils-1 &
2.
* Provide trend | ogs of tenperature & humidity.
* Provide Assenbly Hall tenp control via AHU 2.
Provi de clean roomtenperature & humidity control via
AHU- 5
Provide rm 109 & 209 tenp control via AHU 4.
Provide rm 309, 502, & 602 tenp control via AHU 3.
Provide rm 309, 502, & 602 tenp control via heat punp
wat er | oop control.
Provide rm 309, 502, & 602 tenp control via pond
wat er | oop control.

Acr onym Key
DCW De-ionized Chilled Water
MCH  Movabl e Counti ng House
LCW Low Conductivity Vater
CHW Chilled Water
PW Pond Wat er
AHU  Air Handler Unit



I V. OPTI ON 1- Repl acenent to the next generation of Johnson Controls
Hardware and Software with the Johnson Controls
operator interface. FESS.

A. Description

This option would all ow FESS and Johnson Controls to install the
next generation of Johnson Controls known as Metasys. The conputer
hardware and operator interface is all referred to as Metasys. The three
Johnson Controls DSC s woul d be replaced while nost of the field devices
woul d rerai n intact. The new Johnson Control operator interface would be
install ed. The new Metasys operator interface would require it's own
workstation, with some linmited networking capabilities.

B. Budget

The Johnson Controls upgrade estimate is $227K.  The estimate was
produced by Al Schmitt and the FESS controls group. This budget figure
i ncludes all the engi neering and progranming time necessary to conplete
t he j ob.

See Appendi x B FESS COST SPREADSHEET.

C. Programm ng
FESS and Johnson Controls woul d be responsible for al
progranmm ng. Dzero woul d have very little obligation here.

D. Advant ages
Requires the fewest of Dzero resources.
FESS i s responsible for future support.
Uses typical |ab HVAC support staff, FESS

E. Di sadvant ages
Cost, $227K
Future flexibility is questionable.
Future Modifications done by outside people.
Qperator Interface not networked to operator view nodes.
Qut si de Spares.
No Renote control offered for Dzero personnel
Fut ure upgrades just as costly.

F. Tinetable

FESS believes that the entire project from engineering through
bidding, to installation to operation could be acconplished by Cct 1,
1999.

G Manpower

FESS has adequat e manpower for the engi neering, design and
drafting. FESS would contract out all or parts of the installation, so
manpower i s not an issue.



V. OPTI ON 2- Repl acenent to the next generation of Johnson Controls
Hardware and Software with the FI X32 Operat or
Interface. FESS/ Dzero

A. Description

This option is essentially the same as option one with the
di fference being that Dzero would use the Fix 32 operator interface
i nstead of the Metasys operator interface. The advantage to this is that
Fi x32 is used throughout the |ab and has excell ent networking
capabilities. This would all ow Dzero HVAC vi ew screens to be di spl ayed
on any typical Fix32 view node. Fix32 nodes are currently |located at the
Dzero main control room Dzero cryo control room sone Dzero offices,
CDF, KTEV, PS1, PS4, CHL, etc. Fix32 is also Internet capable with Iive
dat a.

B. Budget

The Johnson Controls upgrade estimate is $227K.  The estimate was
produced by Al Schmitt and the FESS controls group. This budget figure
i ncludes all the engineering and progranmng time necessary to conplete
the job. There would be some expense for the FIX32 operator interface,
but that expense should be offset by the Metasys Qperator interface
savi ngs.

See Appendi x B FESS COST SPREADSHEET.

C. Programm ng

FESS and Johnson Controls woul d be responsible for all
progranmm ng. Dzero woul d have about 2 MM of graphics, database, and
general configuration work.

D. Advant ages
Most effort is outside of Dzero.
Conmon operator interface with other process control systens.

E. Di sadvant ages
Cost, $227K
Install and use a new I/ O driver for FIX32 to Johnson Controls.
W1l require sone m nor Dzero resources.
Future flexibility is questionable.
Most Future Modifications done by outside people.
Sone Qutsi de Spares.
Fut ure upgrades just as costly.

F. Tinetable

FESS believes that the entire project from engineering
through bidding, to installation to operation could be acconplished by
Cct 1, 1999. Drero could easily neet the Cct 1, 1999 date for its part
of this option's installation.

G Manpower
FESS has adequat e manpower for the engi neering, design and
drafting. FESS would contract out all or parts of the installation, so

manpower i s not an issue.
Dzero woul d have to provide sone nanpower for the operator

i nterface programm ng, graphics design and 1/O driver research.
Dzero's share of the manpower:
Engi neeri ng .2MM DSC x 3 DSC
Pr ogr anm ng .5MM DSC x 3 DSC

. 6MM
1.5mM



VI . OPTI ON 3- Repl acenent with a comercially avail abl e Programabl e
Logic Controller (PLC) with the FIX 32 Operator
Interface. The chosen PLC is a Sienens TI545. Dzero

A. Description

Dzero personnel would replace the three Johnson Controls DSC s
with one Sienmens TI545 PLC and three renote bases. One renote base woul d
be in the i mediate area of each current DSC. The field wiring and
devi ces woul d stay in place.

The PLC under consideration is a Sienmens product and is used
t hr oughout DZero for Cryo/ Gas Systemcontrols, Solenoid DC Crcuit
controls, and at other Fermlab |ocations including KTEV.

B. Budget

DSClI was accurately accounted for since it will be the first DSC
replaced. DSCI and DSCI Il were estimted, they should closely
approximte DSCII in 1/O points.

QTY DESCRIPTION MODEL # COST

PLC (Central Processor)

1 545-1101 PLC 545-1101 0.00

1 16 SLOT BASE 505-6516 575.20 575.20

1 BASE PS 505-6660 362.40 362.40

1 ETHERNET MODULE 505-CP2572 2870.00  2870.00

1 4 PORT COM MODULE 0.00

1 PENTIUM COMPUTER 2000.00  2000.00

1 21' MONITOR 1500.00  1500.00

1 FIX32 SCADA 10000.00 10000.00

1 MISC CABLE/CONNECTORS 1000.00  1000.00

1 POWER SUPPLIES 300.00 300.00

1 FESS Engineering and Consultation 5000 5000

1 UPS 2000.00 2000.00 25607.40
DSCI SUBTOTAL ESTIMATED 11776.50
DsC I 1 16 SLOT BASE 505-6516 575.20 575.20

1 BASE PS 505-6660 362.40 362.40

3 8 PT ANALOG INPUT MODULE 505-6108A 575.2  1725.60

3 8 PT RTD INPUT MODULE 505-7038 1300.00  3900.00

1 8 PT ANALOG OUTPUT MODULE 505-6208A 1130.4  1130.40

1 16 PT DISCRETE INPUT MODULE = 505-4316-A 358.40 358.40

2 16 PT DISCRETE OUTPUT MODULE 2591 799.00 1598.00

1 8 PT RELAY OUTPUT 505-4908 277.60 277.60

1 UPS 1000.00  1000.00

1 REMOTE BASE CONTROLLER 505-6851-A 848.80 848.80 11776.40
DsC i SUBTOTAL ESTIMATED 11776.40

TOTAL 60936.80

C. Programm ng

Dzero Personnel would do all the programming with consultation
from FESS engi neering. Dzero Personnel would al so conplete all graphics,
conmuni cati on setups, historical trending, and security.



D. Advant ages
- Cost $60K + Dzero in house Engi neering and Techni ci ans.
Upgrades woul d be naturally done with other simlar systens.

It would be part of a larger control system processes viewed and
controlled fromany view node.

In house expertise for nodifications and troubl eshooti ng.
Conpl ete networking capability including Internet WbPages.

E. Di sadvant ages
Wi I

F. Tinetable

There are 3 Johnson Controllers at
woul d be conpleted by Cct 1, 1998. DSCI and DSC I |
1999.

DSCl |
conpleted by Cct 1,

G Manpower

Option 3's manpower wil |

use significant
Devi at es from nor nal

Dzero person

nel resources.

| ab FESS control s.

Dzero, DSCl, DSC I

cone primarily fromthe Dzero staff.

and DSCI I 1.

woul d be

Thi s

manpower is not accounted for in the budget for option 3, however there
is $5k in the budget for FESS consultation expenses.

Dzer o manpower breakdown for HVAC control

Engi neeri ng
Techni ci an
Pr ogr anm ng

Shakedown and Cal i brati on

upgr ade:
1M DSC x 3 DSC = 3MM
1M DSC x 3 DSC = 3MV
1M DSC x 3 DSC = 3MV

.5MM DSC x 3 DSC = 1.5MV

VIl. SUWARY TABLE
Option # Cost Pr os : Cons
1
[
Johnson Controls Hardware 1$227K No Dzer o Resources 1ICost

Johnson Controls Interface

FESS i nstal |l ati on

Johnson Control s Hardware

FI X32 Interface

FESS/ Dzero Install ation

Si enens PLC Har dwar e

FI X32 Interface
Dzero Installation

No Dzero Tine

=$227K

ILi ttle Dzero
ITi me

I

1$61K

I
:10. 5 MM Dzero

FESS Support

l .
ILittl e Dzero Resources

IDi stributed Operations
I

ISome I n House Support

=Oost
I
=Fut ure Modifications

IDi stributed Operations
II n House Support
|Common Spar es

:Aut omati ¢ Upgrades

=Fut ure Modifications
jLocal Qperations

:OJ'[ of House Support
:OJ'[ of House Spares

IOost

ITest New Drivers
I

ISoma Qut of House
:Support

Signi ficant Dzero

I
I
I
[
I
|
IResour ces
[
|
[
]
I
I
]
1
I




VI 1. CONCLUSI ON

W believe that option #3 has the nost favorabl e advantages with
the nost tol erabl e di sadvantages. The Dzero HVAC system woul d benefit
from having a conmrercial control systemthat has the sane advantages as
ot her Dzero systens using the sane commercial controls. dearly though,
there are several questions which the Dzero nanagenent shoul d consi der.

The first question is, can an experinent install and maintain it's
own environnental controls? This work is typically, but not always,
performed by FESS. It is sonewhat uncommon, but not unprecedented, for
an experiment or building to install and maintain it's own environnental
controls. It's possible that there are enough advantages for Dzero,

i ncluding cost, that may justify this investnment by Dzero.

The second question is can Dzero commt the personnel resources
needed to conplete this effort, namely the 10.5 MM of Dzero personnel ?
It's possible that given the long tineframe (over one year), that it
coul d be worked into key personnel's schedule, with the proper support.

Appendi x A TABLE OF ABRI EVI ATl ONS

PLC  Programmabl e Logic Controller

DSC Digital System Controller

HVAC Heating, Ventilation and Air Conditioning
DCW  De-ionized Chilled Vater

MCH  Movabl e Counti ng House

LCW Low Conductivity Vater

CHW Chilled Water

PW Pond Vat er

MW Man Mont hs

AHU Air Handler Unit

EF Exhaust Fan

FESS Facilities Engineering Support Services
AH Assenbl y Hall

CH Col l'i sion Hall

TA Techni ci an Areas

CR Counti ng Room

CLR dean Room



Appendi x B FESS COST SPREADSHEET




